Amino-terminal signal transducer and activator of transcription (STAT) domains regulate nuclear translocation and STAT deactivation.
The first approximately 100 amino acids of the STAT (signal transducer and activator of transcription) family of transcription factors share a high degree of sequence similarity. To determine whether they encode a functionally conserved domain, amino-terminal chimeric STATs were created. These chimeric STATs share a number of properties with wild-type Stat1, including a predominately cytoplasmic pattern of expression in unstimulated cells. Upon stimulation with ligand, the chimeric STATs rapidly become tyrosine-phosphorylated, dimerize, and are able to bind DNA. They are also able to heterodimerize with coexpressed wild-type Stat1. Yet in contrast to wild-type Stat1, the chimeric STATs exhibit a marked defect in deactivation. Moreover, the persistence of active chimeras correlates directly with an inability to translocate to the nucleus. The defects both in nuclear translocation and in deactivation are rescued by heterodimerization with coexpressed wild-type Stat1. This study indicates that STAT amino termini provide a signal that is important for nuclear translocation and, subsequently, deactivation. It also suggests that deactivation may depend on a prior nuclear localization event.